ABSTRACT
INTRODUCTION
n recent years, information and communication technologies have shown remarkable development worldwide. According to a 2011 white paper on telecommunications, supported by a study grant from Japan's Ministry of Internal Affairs and Communications, the number of Internet users in Japan was over 94.0 million at a utilization rate of 78.2% [1] . Internet World Stats reported that this number accounted for about 5% of worldwide Internet users in 2011 [2] . The increasing availability of information has directly benefited many aspects of people's daily lives.
As in other fields, the Internet is widely used to seek information on illness, wellness, and medical care and for Internet healthcare services. Given that the Internet traverses geographical and temporal limits, it might create avenues for in the future [3] . It has changed the method of gathering medical information for a large number of people.
A recent study showed that the Internet is an effective tool for gathering medical information for people. For instance, in September 2007, Takahashi et al. conducted a cross-sectional survey of a quasi-representative sample (N = 1,200) of the Japanese general population aged 15-79 years. They reveal that the Japanese moderately used the Internet on personal computers for health purposes [4] . In another instance, in December 2008, the Pew Research Center's Internet & American Life Project started conducting ongoing surveys on a sample (N = 2,258) on the social impact of the Internet, including its effect on health and healthcare. The survey confirms the wellestablished finding that 8 in 10 Internet users, or 61% U.S. adults, have searched on the Internet for health information [5] .
OBJECTIVE
Various organizations have developed quality ethical codes for medical-related websites. Some of these organizations require verification to prove compliance with their ethical codes, while others are completely voluntary. This article, which uses data from previous studies and reports from CHCF, considers the self-certifying standards developed by Japan, the United States, and Europe. We compared nine sets of organizations related to medical information websites [14] , [17] .
2-1.
Outline of third-party organizations
General information about the launch, location, and mission of the nine organizations is given below.
Japan Medical Association (JMA)
The JMA is the national body of Japanese physicians. There are approximately 165,000 members. Launch: 1916. Based: Japan. Mission: To provide leadership for physicians and to promote the highest standards of medical ethics and education to protect the health of all Japanese citizens [18] .
Japan Internet Medical Association (JIMA)
JIMA is a voluntary association comprising doctors, patients, citizens, and advocates. JIMA protects both users and providers of health websites. For users, JIMA details guidelines on using medical information, while for providers, it proposes ethical codes, certification seals, and implements reviews and certifications. Launch: 1998. Based: Japan. Mission: To contribute to the enhancement of public benefit by promoting a safe and productive environment that can be used by patients and citizens to access high-quality medical information on the Internet [19] .
American Medical Association (AMA)
AMA revolutionized medicine in the United States. Launch: 1847. Based: the United States. Mission: To promote the art and science of medicine and the betterment of public health [20] .
Internet Health Coalition (eHealth)
eHealth was founded as a nonprofit organization. It aims to achieve its mission through consumer and provider education; self-regulation; and the nurturing of Internet communities that promote ethical, innovative, and high-quality medical information and services [10] . Launch: 1997. Based: the United States. Mission: To improve the quality of medical resources on the Internet.
Health Internet Ethics (Hi-Ethics)
Hi-Ethics was incorporated as a nonprofit organization to guide information providers and to promote consumption of the most widely used US-based consumer health Internet sites [21] . Launch: 2000. Based: the United States. Mission: To assure consumers who use health websites on the Internet.
Utilization Review Certification Commission (URAC)
URAC is a nonprofit organization found to promote healthcare quality through its accreditation, education, and measurement programs [7] . Launch: 1990. Based: the United States. Mission: To promote continuous improvement in the quality and efficiency of healthcare management through processes of accreditation and education [7] . http://www.cluteinstitute.com/ © 2012 The Clute Institute
Health On the Net Foundation (HON Foundation)
The HON Foundation is a nonprofit organization founded by the state of Geneva and the Geneva Ministry of Health. It offers ethical codes for health information providers on the Internet, certification seal, and a wide variety of Internet tools. Launch: 1995. Based: Switzerland. Mission: To promote and guide the development of useful and reliable Internet health information and it's appropriate and efficient use [22] .
MedCERTAIN
MedCERTAIN was founded under the EU Action Plan for safer use of the Internet [23] . Launch: 2000. Based: European countries. Mission: To establish trust and improve the quality of health information on the Internet by the "four E's": Educating the public; encouraging self-governance, for example, encouraging health information providers to conform to ethical codes for health and promoting self-labeling; evaluating information measurement and certification of information; and enforcement [13] .
European Commission
The European Commission was founded as the EU's executive body and represents the interests of Europe as a whole. Launch: 1946. Based: European countries. Mission: To protect world peace and promote economic and social progress [24] .
2-2. Outline of ethical codes
The outline, launch, objective, and target users of the nine ethical codes are given below.
Guidelines for Medical Facility Sites on the Internet (JMA)
Guidelines for 
Principles Governing AMA Web Sites (AMA)
The principles Governing AMA Web Sites was established to review the existing individual ethical codes and to draft a single document that would provide principles to govern the presentation and functionality of the four major areas for which quality standards were needed: content, advertising and sponsorship, privacy and confidentiality, and e-commerce [20] . Launch: 2000. Objectives: To govern the AMA websites and publications. Target user: AMA websites and other providers and users of medical information on the Internet [11].
eHealth Code of Ethics (eHealth)
The eHealth Code of Ethics was established for medical-related websites and comprises eight principles of ethical codes, which each medical organization can interpret according to its unique needs [10] . Launch date: 2000. Objectives: To (1) protect from harm, (2) create an ethical environment, and (3) ensure synergy among the various entities. Target users: It developed as a set of guiding principles aimed at health Internet stakeholders worldwide.
These stakeholders include health-application developers, site sponsors, managers, webmasters, clinicians, laypeople who seek health information, products, and services via the Internet, policymakers, academics, and publishers [11] .
Hi-Ethics Principles (Hi-Ethics)
The Hi-Ethics Principles were established to offer Internet-based health services to consumers. Launch: 2000. Objective: To (1) provide Internet health services that reflect high quality and ethical standards, (2) provide health information that is trustworthy and up-to-date, (3) clearly identify Internet advertising and disclosing sponsorships or other financial relationship that significantly affect our content or services, (4) keep personal information private and secure, and employ special precautions for any personal health information, and (5) empower consumers to distinguish Internet health services that follow our principles from those that do not. Target users: US-based commercial websites that offer or plan to offer health services, products, and information to consumers [11] .
URAC Accreditation Guide, Version 3.0 (URAC)
The URAC Accreditation Guide, Version 3.0, has established ethical codes of 33 programs, covering not only health but also case management and claims processing. More recently, URAC has been developing a program for the accreditation of health-related websites [6] . Launch: 2001. Objectives: (1) To address the concerns of consumers and other healthcare stakeholders and (2) to provide a tool to identify websites that meets high standards for quality and accountability. Target users: health-related websites, initially those organizations providing managed care services [11] .
The Code of Establish for Health Websites (HONcode)
The Code of Establish for Health Websites (HONcode) is the oldest and most widely endorsed set of ethical codes for health website developers. Launch: 1996. Objectives: To guide laypersons and medical practitioners to useful and reliable Internet medical and health information. Target users: Health-information providers, consumers, and medical practitioners [11] .
A Code of Ethics for Health Care on the Internet (MedCERTAIN)
A Code of Ethics for Health Care on the Internet is an international trustmark for health information that enables consumers to filter harmful information and to identify and select high-quality information [13] Launch: 2000.Objectives: (1) To establish self and third-party organization rating systems that enable consumers to filter harmful health information and to identify and select high-quality information through website content labels, (2) to create of an enforcement infrastructure, (3) to ensure consumer education, (4) to actively encourage information providers to conform to ethical codes of conduct and (5) to support information providers and rating facilities achieve information through the application of meta tags and labeling technologies. Target users: Information providers and rating organizations, and the end users of health information [11] . eEurope 2002: Quality Criteria for Health Related Websites was established to develop ethical codes on quality criteria for health-related websites. The aim of this directive was to draw up a commonly agreed set of simple quality criteria that member states, as well as public and private bodies, may converge refer to develop quality initiatives for health-related websites [24] . Launch: 2002. Objectives: To produce a European Commission and good practice ethical codes for health information on the Internet. The scope of this communication will be to cover health-related information and services on the Internet. Target users: European Union member states [11]. 
Number of items
eHealth had the highest number of items (21 categories). Only MedCERTAIN did not separate categories into items with explanations. Among the other sets of ethical codes, there were many differences in the number of categories and items.
Features
With regard to the features of the forms, which typically contain many technical words, each ethical code was designed to make the content easier to understand.
JMA
There were 5 categories and 1-11 items on the Guidelines for Medical Facility Sites online. Features: The ethical code cited good and bad examples of controlling the content posted on websites and provided an accompanying sheet for personal information.
JIMA
There were 7 categories and 1-21 items on the eHealth Code of Ethics 2.0. Features: The ethical code had similar definitions for each category, including objectives, application considerations, and rules. It contained many items, but each was clear to understand.
AMA
There were 4 categories and 1-15 items on the Principles Governing AMA Web sites. Features: Some content was textual with long sentences, while some consisted of itemized explanations.
eHealth
There were 8 categories and 3-14 items on the eHealth Code of Ethics 2.0. Features: The ethical code featured an explanation with examples, an abstract, and a glossary of technical terms for each category. Each sentence was generally short.
Hi-Ethics
There were 14 categories and 1-6 items on the Hi-Ethics Principles. Features: The ethical code included a glossary of technical terms, which contained the highest number of items. 
4-1-3. Measurement of certification system
Given below is the result of the evaluation of these certification systems using five parameters: number of certified websites, number of certified countries, certification cost, process to certify, and certification term. The comparison of certification systems is shown in Table 3 . 
Number of certified websites
The organization to certify the largest number of websites is HON Foundation, with over 7,300 certifications. Since August 1, 2010, JIMA's certifications have increased from one to two in order to promote certification systems, called "Gold mark (Traditional)" and "Regular mark (New)". Gold mark has certified 14 websites for non-profit organizations by charged and profit-oriented organizations and Regular mark has certified 13 for non-profit organizations by free.
Number of certified countries
JIMA has certified websites only in Japan; URAC, in the United States and Canada; and HON Foundation, in 102 countries.
Cost to certify
The summary of certification systems about JIMA is shown in Table 4 . 
DISCUSSION

5-1. Ethical code
The different ethical codes were similar, although there were slight differences in the number of categories and items. However, considering this result in relation to the content of the ethical codes, those categorized in more detail tended to be more extensive, with the exception of the AMA, which uses four categories but contains a lot of content.
With regard to the features of the form, as the ethical codes contain a large number of technical words, each ethical code was designed to clarify its content. For example, the eHealth Code of Ethics contained explanations with examples, an abstract, and a glossary of technical terms for each category. These approaches make medical information and service-related websites easily comprehensible to consumers. However, any information provided only by itemization is difficult to understand. Therefore, this study recommends that providing information in brief sentences and generating additional ideas to supplement as necessary (such as the style followed by the eHealth Code of Ethics and HONcode) make it easier to understand the ethical code in its entirety.
Regarding the evaluation of content, Site Objective (1-4) and Editorial Policy (2-4) were mentioned the most in the ethical codes. This suggests that these items may be vital to website use and control. In spite of variations in regulations by country, many ethical codes emphasize compliance with regulations in dealing with medical and personal information. Therefore, the discussion must include regulation, particularly since the collection of personal information can have a negative impact on consumers using ethical codes that do not mention these areas, such as MedCERTAIN and eEurope.
There are many important items not mentioned by most of the ethical codes, most notably Intended Audience (1-5) and Foreign Languages (2-9). Therefore, the objectives of the websites need to be communicated in an easily understandable manner. This is also needed because of the increasing access to websites from foreign countries. Thus, it is no longer sufficient for websites and their ethical codes to be maintained only for local consumers.
To formulate a good ethical code, organizations must cooperate with each other, such as Hi-Ethics and URAC do [29] . For content, the relationship between two organizations is based on close interaction. In addition, they try to cooperate and fill the gap between two ethical codes. It is likely that this relationship will be more important towards development efforts.
5-2. Certification systems
There are some differences in the points awarded for certified marks and fees. HON Foundation has the highest number of certified marks. This is probably because HON Foundation has been using the oldest ethical code, which has been translated into 35 foreign languages (Arabic, Catalan, Chinese, Czech, Danish, Dutch, English, Finnish, French, German, Greek, Hungarian, Icelandic, Italian, Japanese, Korean, Macedonian, Malaysian, Norwegian, Polish, Portuguese, Russian, Slovak, Spanish, Swedish, and Turkish, e.g.) [30] , and because certification is free. However, it has been postulated that there are 30 members responsible for certifying about 300 websites per month. Thus, it is unclear how many of the several thousand sites, have actually implemented the ethical codes. These are the cons of HON Foundation, although its certification has received wide recognition worldwide.
These results suggest that ensuring the appropriate function of websites requires controlling the quality of their certification systems. This is facilitated through third-party cooperation.
It is therefore clear that an appropriately practiced certification system is one of the most important tools in controlling the quality of medical information on the Internet. However, JIMA has only certified 27 medical websites. Furthermore, there is concern about the use of personal information among company employees and consumers, and it has been pointed out that measures to address this issue in Japan have been slow in coming. To http://www.cluteinstitute.com/ © 2012 The Clute Institute ensure high quality medical information on the Internet, an important goal is to gain recognition and increase the websites via certification marks and controlled applicable feedback systems. Compared with overseas ethical codes, Japanese certification marks are few because of the high cost of certification. However, the cause of this certification gap is yet to be verified scientifically.
5-3. Conclusion
In view of the rapid proliferation of medical information on the Internet, it is often difficult for consumers to identify websites that offer useful and reliable medical information [22] .
In this study, we discussed the current quality of medical information on the Internet and its growing prevalence. There are only a few differences between ethical codes in terms of form and content, although different ethical codes emphasize different categories or items. The results of this study show that ethical code creators should share ethical code content to improve the medical field.
Nowadays, it is easy to collect medical information through the Internet. Thus, medical information can have a direct impact on the user's health and wellbeing. Therefore, it becomes essential to standardize the available medical information by applying ethical codes and clearly indicate all websites that comply with those codes [31] .
Moreover, it is necessary to update ethical codes when the laws relating to medical information are revised. Thus, we need to perform a major revision of the text completely revise the structure and arrangement of articles, add areas to address new services available from medical institutions, and include examples of relevant government guidelines and laws [32] .
Thus, we propose three steps to ensure and control the medical information on the Internet: (1) update the ethical code at least once a year (2) work with other organizations to enforce ethical codes and certification systems and (3) raise the awareness of ethical codes and certification systems.
Future studies must evaluate other ethical codes and certification systems that have not been examined in this study. Further, evaluation items need to improve more in order to evaluate medical-related websites.
AUTHOR INFORMATION
Asae Ueda is a graduate student of Department of Health Sciences and Social Welfare, Graduate School of Human Sciences at Waseda University. E-mail: uedaasae0314@hotmail.co.jp Akiko Eura was an undergraduate student of Department of Health Sciences and Social Welfare at Waseda University. E-mail: a_eura02@yahoo.co.jp Manabu Yamaji is a researcher in Advanced Research Center for Human Sciences at Waseda University, Japan. His current research and teaching interests are in the general area of quality management. E-mail: manabu.yamaji@gmail.com Hiroaki Mitani is a bureau chief of Japan Medical Information Association (JIMA), Japan. E-mail: mitani2@gmail.com Atsushi Ogihara is an associate professor of Department of Health Sciences and Social Welfare, Faculty of Human Sciences at Waseda University, Japan. He has organized a research group about medical information. E-mail: aogi@waseda.jp. Corresponding author.
